Research Paper | Education 


E-ISSN No : 2454-9916 | Volume : 10 | Issue : 5 | May 2024 


INTEGRATING CARE: ENHANCING MENTAL WELL-BEING 
IN PEDIATRIC ONCOLOGY THROUGH TECHNOLOGY AND 
YOUTH ENGAGEMENT 


Syesha Vaish', Dr. Abhay Gupta” 
' Student, John P Stevens High School, Edison, NJ, USA 


* Founder & CEO Lunge System, Memeber Standards Council of Canada (SCC), International Electotechnical Commission 


(IEC), ISO (ISO/TC 225, ISO/IEC JTC 1/SC 42) 


ABSTRACT 


This paper explores the mental health challenges faced by pediatric oncology patients, arising from both the biological effects of 
cancer and the psychological stresses of treatment. It evaluates the effectiveness of existing therapeutic interventions like Clown 
Care and laughter yoga, and assesses the potential of advanced technology-based interventions and integrated care models. The 
paper also discusses the role of high school students in advancing research and supporting these interventions through volunteering. 
The goal is to illustrate how technological innovations alongside youth involvement can contribute to the mental well-being of 


pediatric oncology patients. 
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INTRODUCTION 

Pediatric oncology involves complex bio-psychosocial 
challenges that significantly affect children’s development and 
life quality. The often aggressive nature of cancer treatments 
underscores the need for a comprehensive approach that equally 
prioritizes the psychological aspects alongside the physical 
health of the patients. According to the American Cancer Society 
(2020), approximately 10,000 new cases of pediatric cancer 
are diagnosed each year in the United States, highlighting the 
critical need for effective holistic care approaches. 


Materials and Methods 

This study reviews existing literature and case studies from 
databases such as PubMed and the Journal of Pediatric 
Oncology. Analysis methods include comparative effectiveness 
of interventions and statistical relevance of results from cited 
studies. The review spans articles and clinical trial reports 
published from 2015 to 2023. 

Biological in Pediatric 
Oncology 

Cancer treatments such as chemotherapy and radiation are 
known to cause significant alterations in brain chemistry, 
mood, and cognitive function in children. The extended periods 
of hospitalization and isolation can lead to severe emotional 
disturbances and developmental delays, emphasizing the need 
for effective psychological interventions. A systematic review 
published in 2022 in Pediatric Oncology Journal reported that 
over 60% of pediatric oncology patients experience clinically 
significant psychological distress during treatment. 


and Psychological Struggles 


Current Intervention Strategies 
Clown Care 
Clown Care programs, utilizing trained professionals to engage 


with children through humor, aim to alleviate the psychological 
burden of hospitalization. These interventions have been shown 
to decrease stress hormone levels and enhance patient mood 
[1]. However, the effectiveness varies, with some children 
experiencing increased anxiety due to clown phobia, affecting 
approximately 10% of pediatric patients [2]. 


Laughter Yoga 

This therapy combines laughter exercises with yogic breathing, 
intended to improve well-being through endorphin release 
and stress reduction. Despite its benefits, the structured group 
settings may not be suitable for all children, especially those 
who are introverted or socially anxious [3]. 


Digital Health Interventions 

Telemedicine and mHealth 

The adoption of telemedicine and mobile health (mHealth) 
applications is revolutionizing mental health care in pediatric 
oncology. A study conducted by the Children’s Hospital of 
Philadelphia reported a 154% increase in telehealth visits 
during the first quarter of 2020, demonstrating a significant shift 
towards virtual patient management [4]. Apps such as “Pain 
Squad” use gamification to encourage young cancer patients 
to record their pain levels daily, providing clinicians with real- 
time data to adjust pain management strategies effectively. 
Another example is the “CancerAid” app, which organizes the 
patient’s treatment schedule, provides educational materials, 
and tracks symptoms and side effects, empowering patients 
and caregivers to manage the disease more effectively. These 
technologies facilitate continuous support and have been 
shown to reduce anxiety and depression in clinical settings [5, 
6]. A meta-analysis of telehealth services in pediatric oncology 
revealed that telemedicine interventions could effectively 
reduce symptoms of depression and anxiety in young patients, 
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with adherence rates exceeding 80% for scheduled virtual 
sessions [7]. 

Virtual Reality Therapy 

Virtual Reality (VR) therapy has been effective in reducing 
procedural pain and anxiety by up to 40% compared to standard 
care. VR therapy involves distracting or calming environments 
displayed via headsets during painful procedures [8, 9]. A 2023 
study in the Journal of Pediatric Pain Management found that 
VR significantly reduces anxiety during procedures like lumbar 
punctures and bone marrow aspirations. 


Wearable Technology 

Wearable devices that monitor physiological indicators like 
heart rate and stress levels are increasingly integrated into 
patient care, allowing for real-time assessments and timely 
interventions [10]. For instance, a pilot study involving 
pediatric oncology patients using wearable devices showed that 
a decrease in physical activity levels was strongly correlated 
with days of intensive chemotherapy, suggesting that these 
metrics can help predict and manage periods of low activity 
and high stress, potentially guiding interventions to improve 
quality of life [11]. 


Genetic and Neurobiological Insights 
Genetic Markers of Psychological Resilience 
Advancements in genomic research have identified alleles 
associated with increased cortisol production in response to 
stress, potentially predisposing children to higher anxiety 
levels during treatment [12]. Recent advancements in genomic 
research have begun to unveil specific genetic factors that 
may predispose pediatric oncology patients to varying levels 
of psychological resilience and vulnerability. Identifying these 
genetic markers can help tailor more personalized psychological 
support strategies, potentially leading to better overall treatment 
outcomes. For example: 
¢ Children with certain polymorphisms of FKBPS gene 
might experience heightened physiological stress 
responses, making them more susceptible to anxiety 
during cancer treatment [13]. 
¢ Research shows that pediatric patients with 5-HTTLPR 
gene variant might have a higher risk of developing 
depressive symptoms in the face of chronic stress like 
ongoing cancer treatment [14] 
¢ The Brain-Derived Neurotrophic Factor (BDNF) gene 
is crucial for neural development and plasticity. Variants 
of the BDNF gene, such as the Val66Met polymorphism, 
have been linked to altered brain function and resilience 
[15]. 


Incorporating genetic testing into routine pediatric oncology care 
could provide invaluable insights into a child’s predisposition 
to stress-related disorders, allowing healthcare providers to 
implement early and targeted psychological interventions. This 
proactive approach could significantly improve the quality of 
life and treatment adherence in these young patients. 


Neuroimaging Studies 


Functional MRI studies have documented changes in brain 
regions involved in emotional regulation, such as the prefrontal 
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cortex and amygdala, due to prolonged cancer treatment [16]. 
A 2023 publication in the Journal of Pediatric Neuroscience 
demonstrated significant neuroplastic changes correlated with 
prolonged stress and anxiety in pediatric patients undergoing 
cancer treatment. 


Neurochemical Research 

Ongoing studies into the effects of cancer treatment on 
neurotransmitters like serotonin and dopamine highlight 
potential targets for pharmacological interventions to improve 
mood and behavior [17]. 


Integrative Care Models Multidisciplinary Teams 
Incorporating multidisciplinary teams into pediatric oncology 
care improves patient psychological outcomes and satisfaction 
by ensuring mental health considerations are integrated 
throughout the treatment process [18]. 


Routine Mental Health Screening 

Routine screenings can identify at-risk patients early, allowing 
for prompt interventions that can mitigate the progression of 
severe mental health conditions [19]. Incorporating routine 
mental health screenings involves using validated tools such 
as the Pediatric Symptom Checklist (PSC), the Strengths and 
Difficulties Questionnaire (SDQ), or the Depression Self-Rating 
Scale for Children (DSRS) at regular intervals. A longitudinal 
study by Taylor et al. found that routine screenings helped 
reduce instances of severe anxiety and depression by up to 30% 
among pediatric oncology patients by enabling interventions at 
earlier stages [20]. 


Patient and Family Education 

Educational programs aimed at helping patients and families 
understand the psychological impacts of cancer treatment have 
proven to enhance coping mechanisms and overall resilience 
[21]. 


The Role of High School Students in Pediatric Oncology 
Care 

High School Involvement 

The engagement of high school students in pediatric oncology 
research and support initiatives offers unique benefits to both the 
students and the healthcare community. Through participation 
in research and volunteerism, students gain valuable educational 
experiences while providing meaningful contributions to the 
field. Early exposure to scientific and medical fields can inspire 
future career interests and enhance educational outcomes. 


Advancing Research Through Student Projects 

High school students can engage in research projects that 
explore innovative solutions to improve the mental well- 
being of pediatric oncology patients. Under the mentorship 
of professionals, students can conduct systematic reviews, 
develop psychological well-being assessment tools, or engage 
in basic science experiments that contribute to understanding 
the molecular and genetic aspects of cancer treatment impacts. 


Supporting Interventions Through Volunteerism 
High school students can also play a critical role in supporting 
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existing therapeutic interventions through volunteerism. 
Programs such as therapeutic play, art therapy sessions, and 
peer-support initiatives benefit from the involvement of young 
volunteers, who often bring enthusiasm and relatability to the 
pediatric patients. 


Educational and Psychological Impact on Volunteers 
Volunteering in pediatric oncology settings also offers 
psychological and educational benefits to the high school 
students themselves. Engaging with patients and the healthcare 
system provides real-world applications of their studies, 
fostering a deeper understanding of their academic subjects, 
particularly in biology and psychology. 


Community and School Partnerships 

Effective implementation of student involvement in pediatric 
oncology care requires collaboration between high schools, 
healthcare institutions, and non-profit organizations. Programs 
designed to facilitate such partnerships can ensure structured 
and impactful student engagement. 


CONCLUSION 

Integrating care in pediatric oncology necessitates a holistic 
approach that combines advanced technology and youth 
engagement to enhance the mental well-being of young 
patients. Technologies such as telemedicine, mHealth, and 
virtual reality significantly reduce the psychological burden 
of cancer treatment by providing continuous and personalized 
support. Concurrently, involving high school students in care 
and research introduces vital energy and empathy, fostering a 
supportive environment that encourages recovery and growth. 

As the field advances, embracing these integrated care 
models will be crucial for not only treating cancer but also 
for improving life quality during and after treatment. Through 
sustained interdisciplinary collaboration, pediatric oncology 
can offer more than healing; it can empower young patients and 
their families to face their journeys with resilience and hope. 
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